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(57) [Abstract]

[Purpose] To provide a switching device that

supplies a great deal of information without the need for

selecting commands.

[Construction] A switching device 1 outputs

electrical signals responsive to an operational amount and

an operational time of a Switch, and feeds the electrical

signals to an information processing device 7. The

switching device 1 includes a switch 3 which generates a

signal relating to the Operational amount when the switch 3

is operated, and a signal output means 5 which converts the

signal relating to the bperatiohdl amount into a signal

relating to the operational tim6; A button 14 is vertically
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movably supported on a cover 13 of thi switch 3. A movable

contact 15 is secured to the bottom end of the button 14,

and is always upwardly urged by a coil spring, etc. The

movable contact 15 is fabricated of an electrically

conductive rubber G having a constant resistance.

Semicircular conductors 18 and 18 with a spacing 19

Interposed therebetween face the movable contact 15, and are

arranged in a generally circular layout. The switch 3

outputs a change in resistance between the two semicircular

conductors 18 as the signal relating to the operational

amount and a signal output means 3 outputs the signal

relating to the operational time.
i

!

[CLAIMS] I

[Claim 1] A switching device comprising a switch

which outputs a signal relating to an ioperational amount

when the switch is operated, and a signal output means which

outputs an electrical signal relating to an operational time

based on the signal relating to the operational amount of

the switch.

[Claim 2] A switching devide according to claim 1,

wherein the switch comprises a movabie contact formed of an

electrically conductive rubber and fixed to an operation

button; conductive fixed contact3 arranged in a circular

configuration with a gap interposed therebetween in a
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i

position facing the movable contact, a resistance measuring
i

unit which measures a resistance from j the conductive fixed
i

contacts, and an A/D converter unit which converts an analog

quantity from the resistance measuring unit into a digital

signal.

[Claim 3] A switching device according to claim 1,

wherein the switch Includes a movable magnet fixed to an

operation button, a fixed coil including a coiled conductive

wire fixed in a position facing the movable magnet, an

operational amplifier which amplifies a voltage generated in

the fixed coil, and an A/D converter which converts an

analog quantity from the operational amplifier into a

digital signal.

[Claim 4 J A switching device according to claim 1,

wherein the switch includes a movable electrode fixed to an

operation button, a fixed electrode fixed in a position

facing the movable electrode, a means for imparting charge

to the two electrodes, an operational amplifier which

amplifies a voltage responsive to a capacitance between the

two electrodes, and an A/D converter which converts an

analog quantity from the operational amplifier into a

y... • ^digital signal.

[Claim 5] A switching device according to one of

claims 1, 2, 3, and 4, whereih the signal output means

comprises an operational time detector circuit which



inverts an anaXog signaX -Xating *..«.—^~t

o£ the switch into a digital signaX reXating to the

operational time.

.Ciax™ 6, A switching device according to cXain, 5.

wherein the operational aetector circuit copses a

^operational amount fro* the switch .econ.es equaX to or

larger than a predetermined value, a vaXue detector

olrouit which detects that the anaXog signaX reaches a^ vaXue. a fXipfXop which is set hy an output sign

from the comparator, ana reset * the maximum vaXue detect

flipflop.

tCXaim 7, A switching aevice accoraing to claim X.

wherein the switch comprises a trapesoiaaXXy shapea.

electrical —ive. movahle rrthher contact

operation hutton ana * flsea contact assent composea o£

pluralit, o* reguXarX, space. electees in a position

facing the movahie contact, ana whe^n a aigitaX Wntit

rexating to the operatic, amount is output in response

. contact area of the electricaXX, conductive ruhher contact

lin contact with the electrodes-

(Claim 81 A switching device apcoraing to claim 1.

wherein the switch conpri.es a semi-spperlcalXy

LtriCXX, conauctive. movaM- contact to a



. and a fixed contact assembly composed of a centra!

faomg the movable— ana a

spaced rings of eiectrodes centered on the

, -nt, relating to the operational

and wherein a digital quantity relating

««t is output in response to a con act area o h

electrically conductive rubber -tact in contact with

. '

j

electrodes. . . I

tciain 9> A switching device According to one of

claims 1. 7 and 3. wherein the slgnaljoutput means comprises

an operational ti»e detector circuit wh"*— »

digltal quantity relating to the operational amount into

aigital signal relating to the operational time

.Claim 101 A switching device fording to claim 1.

Wherein the operational time detector circuit includes an

ln£or*atlon
processing device which converts a digital

entity relating to the operational amount into a digital

signal relating to the operational ti*.e.

(Detailed Description of the Invention)

[0001]

.Technical Field of the Invention, The present

invention relates switching devices and. in particular, to

>
.Witching device for use in a ga*e machine

.

Here

'

specifically, the present Invention relates

ae,ice which is applied to a Pua> button switch, etc..



on a control panel of * garne^ machine, for

controlling the operation of a charter presentea on a

screen of a display unit.

[0002]

.Oescrlption of the Related Art., aapanese Unexamined

Patent Application Publication No. 63-^3 closes this

sort of switching device. This conventional switching

device relates to a mouse, which includes a button to be

pressed down b, a finger, a pressure sensor which outputs an

analog signal having a different value in response to a

force applied on the button, and an A/D converter for

converting the analog signal to a digital signal.

force acting on the button is weaKer. digital data having a

ls wronger, digital data having a larger value is output

,00031 Besides information relating to an on and off

state of the.button. the switching device outputs different

information as to the magnitude of force applied on the

button to an information preceding device. The information

processing device thus can perform a variety of processes.

[0004]

lProblems-to be Solved by the Invention, As already

„ outtchinq device outputs .
to

discussed, the above-referenced switching

the information processing -vice, the information about the

on and off state of th, button and the information as to



pressure acting on the button. If a User attempts to output

another piece of information, the user must input and select

another command on the screen of a display of the

information processing device and then must press the button.

This inconveniences the user. The information allowed to be

input is limited to the information relating to the on and

off operation of the switch and the pressure applied on the

button

.

[0005] In a game machine as one of the information

processing devices, the user operates the button arranged on

the control panel, thereby controlling the operation of the

character. If the user controls the operation of the

character in response to the magnitude of the pressure

applied on the button only, the mode of operation of the

character is limited. There is a need! for causing the

character to move in response to the sjpeed at which the

button is pressed. ;

[0006] To resolve this problem, it is the object of

the present invention to provide a switching device which

presents more pieces of information without the need for

selecting commands

.

[0007]

[Means for Solving the Problems] To achieve the above object,

a switching device of the present invention includes a

switch which outputs a signal relating to an operational



8

amount when tHe switch is operated, ahd a signal output

means which outputs an electrical signal relating to an

operational time » *" sl^aX relating to the

operatlonaX amount of the switch.
j

,000B] The switch of the switching device of the

present invention includes a movable Contact formed of an

electrically conductive rubber and fi*ed to an operation

„„tton. conductive fixed contacts arranged in a circuiar

configuration with a gap interposed therebetween in a

position facing the movable contact, a resistance measuring

H„it which measures a resistance from the conductive fixed

contacts, and an A/D converter unit which converts an anaXog

ouantity from the resistance measuring unit into a digitaX

signal.

[00091 The switch of the switching device of the

present invention includes a movable magnet fixed to an

operation button, a fixed coll including a coiled conductive

wire fixed in a position facing the movable magnet, an

operatlonaX amplifier which amplifies a voltage generated in

the fixed coil, and an A/D converter which converts an

anaiog quantity from the operational amplifier into a

digital signal.

,00101 The switch of the switching device of the

present Invention incudes a Movable eXectrode fixed to an

operation button. , fixed electrod, fixed in a position
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facing the movable electrode; a means! for imparting charge

to the two electrodes, an operational amplifier which

amplifies a voltage responsive to a capacitance between the

two electrodes, and an A/D converter which converts an

analog quantity from the operational amplifier into a

digital signal.

[OOll] A signal output means of the switching device

of the present invention includes an operational time

detector circuit which converts an andlog signal relating to

the operational amount of the switch into a digital signal

relating to the operational time.

[0012] The operational time detector circuit of the

switching device of the present invention includes a

comparator which detects that an analog signal relating to

the operational amount from the switch becomes equal to or

larger than a predetermined value* a maximum value detector

circuit which detects that the analog signal reaches a

maximum value, a flipflop which is set by an output signal

from the comparator, and reset by the maximum value detector

circuit, and a timer which is stopped by an output of the

flipflop.

[0013] The switch of the switching device of the

present invention includes a trapezoldally shaped,

electrically conductive, movable rubber contact fixed to an

operation button and a fixed coiitact assembly composed of a
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a electrodes in a position

a contact area of tne

in contact with the electrodes. ^ ^
,„0141 The switch of the switching
100141 Th

semi-spherlcallY
*Wea '

present invention—^ ^ ^ ,

button aoa

: iri rite, --i— -

•

electrode Placed in
y ^

facin9 the movable contact, and P

spaced ring* of electrodes centered^

V

and wherein a digital -^J^L*- - ~
^unt is output in response

, ^ ^
electricaliy

conductive ruhher contact in

ele0tr0

To0151 ^e signal out,«t^ ~~^_
device of the present invention inches^^
aete,tor

circuit which converts a d g ^ ^

t0 the operational -unt into a digital

the operational time. ^ of the

100161 The operational "me

, *n information
processing

resent invention includes^ ^ ^
wnich converts a digital «.

to the

cperatlonal amount into a digital
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operational time.

[0017]
i

!

[Operation] When an operation j switch is operated,

the switch generates a signal responsive to an operation of

the switch. The operational amount of the switch is then

fed to a subsequent processing device; The signal output

means outputs electrical signals relating to the operational

time based on the operational amount of the switch. A game

machine controls the distance of travel and travel speed of

a character based on the electrical signals relating to the

operational amount and the operational time from the switch.

[0018] When the electrically conductive movable

rubber contact comes into contact with the fixed conductive

contacts which are insulated from each other and are

arranged in a generally circular layout, the electrically

conductive rubber is deformed, and the resistance between

the two conductors changes. The tesistance change is

converted into a voltage value > which is treated as an

electrical signal representing thd operational amount of the

switch. The signal output means produces an electrical

signal representing operational spfeed information, based on

;the electrical signal representing the operational amount of

the switch

.

[0019] When the movable magnet approaches the fixed

coil in the switch* a voltage is
.

generated in the fixed coil
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This voltage is an

^ r , n X output .an, converts the electrical

, t l e eL.caX signal relenting operational

signal into an eiecxn

- the fixed electrode, and e represent a

electrode and the rixeu «

two electrodes, and a

Electric constant between the two eJ.

^
C is OeS/d. When the operation of a button

t electrodes. the
Jiei-ance d between the xwo

ranges the distance ^^
capacitance C— ' » ~S>

ln the

fhft voltage thereof, thereDy

means chants the

^ operational amount and

electrical slanals representing. the

operational speed.
J



and resets the flipflop when the comparator detects that the

analog signal reaches the maximum Value. In this way, the

rising edge of a first half of the analog signal is detected,

and the time of the analog signal is counted by the timer,

and the operational time is thus detested.

[0023] When the trapezoidally | shaped, electrically
i

conductive, movable rubber contact is
j
put into contact with

I

'

the fixed contact assembly composed oi the plurality of
f

regularly spaced electrodes in a position facing the movable

contact in the switch, the electrically conductive rubber is

deformed and comes into contact with 6ach electrode . In

this way, the contact area of the electrically conductive

rubber with each electrode changes. A change in the contact

area becomes a signal representing whether the electrically

conductive rubber is in contact with 6r out of contact with

the electrode,, and the signal is a digital signal

representing the contact state of the jplurality of

electrodes

.

[0024] When the semi- spherically shaped,

electrically conductive, movable rubber contact is in

contact with the fixed contact assembly composed of the

^central electrode placed in the center of the assembly in a

position facing the movable contact, and the plurality of

regularly spaced rings of electrodes centered on the central

electrode, in the switch, the electrically conductive rubber
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is deformed, and comes into contact with the electrodes,

from the central electrode to radially external electrodes

.

A change in the contact area becomes A signal representing

whether the electrically conductive rubber is in contact

with or out of contact with the electrode. Since the

plurality of electrodes are employed, the signal is a

digital quantity response to the contact area of the

electrically conductive rubber.

[0025] The signal output means includes the

operational time detector circuit which converts a digital

quantity relating to the operational amount into a digital

signal relating to the operational time.

[0026] The operational time detector circuit may

include an information processing device, such as a computer,

which converts a digital quantity relating to the

operational amount into a digital signal relating to the

operational time using a software program.

[0027]

[Embodiments] The embodiments of the present

invention are now discussed, referring to the drawings.

<First Embodiment> FIG. 1 is a block diagram of an

information processing device to which one embodiment of the

switching device of the present invention is connected.

[0028] The switching device 1 jshowh in FIG. 1 is

designed to output electrical signals relating to the
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, ,he operational time of a switch,

operational amount ana the oper ^ ^ ^
A*vic& 1 is electricaxxy

«. switchin* aevice ^ ^ ^ ^ ^
lo£„™atlon

processing
.

electrlcaX signals

infoCT,ation
preceding device

operatlonal

.esponsive to the ope^ionai ana th

which ontpnts an eiectricaX ^ output

operationai amount when it is P

^ ^ operationaX

means ,
which ^ eie4icai sigMi responslve

time of the switch based

to the operationai amount of the switf ^

[00301 The switch 3 includes mechanical

Verl3 a button 14, a movable contact 15.

such as a cover 13.
.

electrical
^ * ifi and a resistor 17, ana e

flXed contact 16,
curing unit 21, and an

,„h as a resistance measure
components such as a re

A/D converter 22. i

gwitch 3 are

[00311 TOe ^echanicai c0™. n _
grange* as xoXXows. The -et » *

forming a device hod, - the switch , ^
verticaXX,

*ovahly sorted
.^ end

,; ,top siae Portion^ ^i-to the bottom en. of the

ana the nova- contact - ^ _^^
buttoni4.

The-ttonUis^,

spring, etc. The movable contact
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i

I

spherical, electrically conductive rubber G. The
• i

I

electrically conductive rubber G has a constant resistance.
I

Semicircular conductors 18 and 18 arranged with a spacing 19
i

interposed therebetween in a generally disklike

configuration are placed in a positioii facing the movable

qontact 15. The resistor 17 is connected in parallel with

the semicircular conductors 18 and 18 i The resistor 17 is

also configured with one thereof grounded, and with the

other end connected to one input terminal of the resistance

measuring unit 21 of a signal output means 12.

[0032] The electrical system of the switch 3 is

constructed as follows. The resistance measuring unit 21 is

configured with one input thereof conriected to the other end

of the resistor 17, and with the other input terminal

grounded. The resistance measuring unit 21 thus detects a

change and a rate of change in the resistance between the

semicircular conductors 18 and 18. The output terminal of

the resistance measuring unit 21 is connected to the A/D

converter 22. The A/D converter 22 converts the resistance

and the rate of change in resistance per unit time from the

resistance measuring unit 21 into a digital signal.

[0033] The output . termihals of the resistance

measuring unit 21 are connected to the input terminals of

the signal output means 5. The signal output means 5

receives an electrical analog signal responsive to the
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operational amount
5^ proaaces

44. ,1 The signal output

output means 5 ar
aigltal signal

formation processing device
.

. cp„ n
mating to the operational time *

thS

"TlVlverter 22 - * 3^
,0034] The A/D conv

. digital signal in a parallel form.
• ^ ^^

- 4.he A/D converter 2Z are

terminals of the
^terface 72 of the

lnput ana output terminals of the 1

formation processing device 7

,00351 m «ls embodiment, the lnf

100351
_ „h<1 CP0 ,1 and interface 72

o -inrltides the <-ru

processing device 3
lnformatlon

processing

onlV as shown, hut in P»c- the

J W> . .

.

device 3 further includes a ROM,
_

^ ^ other units

displav unit, an external storage unl^-—* ~
alagram showing a specific

l0036, PIG

; f he signal outpU—-
circuit arrangement of

^ _ operational

4«««1 output means » a
f
M'

to 2. the signal ou ^ detector

time detector circuit 51. The.pp
_ ,
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circuit 51 includes a comparator 52* a maximum time detector

circuit 53, a flipflop 54, and a timer 55. The output

terminals of the resistance measuring unit 21 are connected

to the input terminals of the comparator 52 and the maximum

time detector circuit 53. The resistance-voltage converter

circuit 1 supplies an analog operational amount signal to
i

!

the comparator 52 and the maximum timd detector circuit 53.
i

The output terminal S of the comparator 52 is connected to

the set terminal of the flipflop 54. 'rhe output terminal of

the maximum time detector circuit 53 is connected to the

reset terminal R of the flipflop 54. the flipflop 54

receives, at the clock terminal CP thdreof , a drive clock.

The non- inverted output terminal Q of the flipflop 54 is

connected to the disable control input terminal of the timer

55. Only when the output terminal Q is at "1", the timer 55

is operative. The inverted output terminal RQ of the

flipflop 54 is connected to the reset terminal of the

maximum time detector circuit 53.

[0037] The timer 55 is constructed as follows, for

example. The timer 55 Includes a reference clock generator

circuit 551, a gate 552, and a counter 553. The output

^signal at the non-inverted output terminal Q of the flipflop

54 is fed to one input terminal of the gate 552, and the

output terminal of the reference clock generator circuit 551

is connected to the other ihput terminal of the gate 552.



The output terminal of the gate 552 ±& connected to the

j

input terminal of the counter 553.

[0038] The embodiment thus coristructed is discussed,

referring to FIG. 1 through FIG. 4* FIG. 3 shows resistance

characteristics of the switching device with respect to the

operation of the switching device. The abscissa represents

time, while the ordinate represents resistance. FIG. 4

illustrates the relationship between A change in voltage and

a signal relating to the operational time, wherein the

abscissa represents time while the ordinate represents the

change in voltage.

[0039] When the button 14 is pressed downward

against the urging of an unshowh coil spring in the

switching device 1 thus constructed, the electrically

conductive rubber G of the movable contact 15 comes into

contact with the semicircular conductors 18 and 18 of the

fixed contact 16. The semicirctllai: conductors 18 and 18 are

connected to each other through the electrically conductive

rubber G of the movable contact 15^ arid the resistance

between the semicircular conductors 18 and 18 becomes

smaller than the resistance of the resistor 17. When

further pressed into contact with the semicircular

conductors i8 and 18, the electrically conductive rubber G

of the movable contact 15 is deformed. The contact area of

the electrically conductive rubber G of the movable contact
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«rf and the contact resistance of the

„ is increased, and t

^ ^
metrically conductive ru^r G having

, ,ance with the semicircular conductors

resistance ^ of the

gradually decreases.

relationship hetween the contact ~e
^ ^

conductive ruhher . with the semiclrcul

18 and the resistance value -easured hy

measuring unit 21.

[0040]

[Table 11

,0,1, .s listed in xahle 1. the resistance sum ™

. of the resistance of the resistor 17 and the

18 tM ~ °f

of the metrically conductive ruhher G.

contact resistance of the el
,

and resistance/area = R/cm'. Lnalng In this way is

,0042] The resistance sun *> Changing
100

. i . f ,1 FIG. 3 shows

» k *he resistance measuring unit 21.

measured by the resis ^ plG

4n the resistance sum Ro. a po

the change in the re

lh which the operational

3 shows an operational example, in wh

n while the operational speed is slow

amount is small while tn
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operational example, in which the optional amount is

large. while the operational spee* is;fast. The change

ellffl Ro is large, while the operational

in the resistance sum Ro is xarg

time Ate is short. i

[00431 When the resistance measuring unit 21

measures the change in the resistance j sum Ho. the resistance

measuring unit 21 grates a voltage Ireaponsive to the

change in the resistance of the resistance sun, Ho. This

^
^alog signai contains, as formation as to chan.es in the

resistance sum Ho. a. change AR, time At for change, ana

Integral of change AR in the form of Voltage signal
.

The

output voltage from the resistance measuring unit 21 is

convertea into a olgital signal hy tb* W» converter 22.

,00441 The analog signal output from the resistance

measuring unit. 21 is fed to the comparator =2 ana the

maximum time detector circuit 53. When the analog signal

rlses aoove a reference voltage Eo. the comparator 52

outputs -I-. When the output of the comparator 52 reaches

the flipfloP 54 is set. M the flipfloP 54 outputs -

ffie timer 55 is thus activate, specifically, the gate 552

is openea. ana theWehce 0lo<* IS fea from the reference

clocK aerator circuit 551 to the counter 553. The counter

553 counts the reference doc*. — «-
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« detects a voltage smaller than the Irately
when it detects ^ ^ ^
preceding input voltage. In this way.

et The fliPtloP 54 outputs at the non-inverted

reset. Tne i^v *
.

t

output terminal 0. therehy stopping the timer 55. .

, sed and no reference clock is fed to the counter

552 is closed, ana m>
,

.

3 m this way. the counter 553 measures of t

Tuts "I- at the inverted-output terminal «. which is

outputs l at
. - the

osed to reset the maximum time detector circu 53
a

aching device 1 Is now ready for the detection of

next maximum value.

, n,v, ^aital signal obtained from the A/D

[0045] The digitax sig»w

J ,i Gained from the timer

converter 22 and the digital signal obtaine

55 of tne
ag a gaine

through the interface 72. When the CPU

character is moved by a distance of travel

machine, a character
xt» 4n fhe resistance, Daseu w

—": r.nr.. -—- - - -
the change AR » tM "

«nt At for the change. In this case, the

the time segment At for x

aepending on the time segment At. Osihg

he

. .change in the resistance *Um *, the cp »~ ^
^.agnltUde of an impact from «hich the character

it collides with another character.
|

,0046, Sinee the information relating to



operaWo» - - " -^aes the chan9e

;;br
Mnn the time segment for the change, and the

operation, the tin,

M , th tne first embodiment,

operation*! amount In accordance with the

the formation processing device can perform comple,

T^,., <Second Kmbodiment> »«, s Is a bloc* diagram

of . second embodiment of the switchl^ device which -

ted to the information processing device. In the

connected to the
, aescribed

second embodiment, components Identical to

secona «
-4m<Mi4. are designated with

ln connection with the first embodiment are d

the same reference numerals.
j

,00481 A switching device la shown In FIG.

signed to output electrical Signals Jresponslve
to an

^.j -«vi Utile The switching

operational amount and operation 1^
aevice la is electrically connected W the

, device 7 to feed the electrical signals

processing device / _

tve to an operational amount and operational t*»e

responsive to an P
^ etching device

the information processing device 7. *he s

la deludes a switch 3a which output, an elec«-
X .

^

responsive to an operationai amount of the sw tch^ wh

itch 3a is operated, and a signal output means 5a

ZIZZ* a signalr^ . -rational time of the

SMitch aa based on the electrical signal responsive

operational amount of the switch
,

3a.

,0049] The switch 3a includes a cover



.. a^Xe^netlSa.ana a medccUUa. - cover

13 is an external frame • ^ <* ^
lla The button 14 is vertical movably supported on the

oover 13 as shown. Tne second ****** * ^
the first embodiment in that the movable magnet 15. is fixed

events are identical in that the;button 14 is always

urged upwardly hy an unshown coil spring- The movable

end thereof and an S pole at the top end thereof. There

wlll he no problem if the polarization is inverted. The

fixed coil 16a is arran3ed in a position facing the movable

magnet ISa. The fixed coil 16a is produced by winding an

insulated wire having an insulator coating in a spiral

configuration or in a coll, configuration. Both ends of the

i-A hoth input terminals of an

fixed coil 16a are connected to both inp

operational amplifier 21a. The output of the operational

a^lfier 21a is connected to the A/D converter 22. The

operational amplifier 21a has the Inverting input terminal

and the non-inverting input terminal, to which hoth ends of

the fixed .oil 16a are connected. The operational amplifier

u na 4^ the voltage and the rate of the

21a amplifies a change in the yoxxag

4 *-W« fixed coll 16a. The output of

change taking place in the fixed coix

'• 4 '

, aIBnnfier 21a is connected to the A/D

the operational amplifier zia x»

. 0J converts a change in the

converter 22. The A/D converter 22 conver



voltage value from the operational amplifier 21a into a

digital signal. The A/D converter 22 outputs the digital

signal in a parallel format. The parallel output terminals

of the A/D converter 22 are connected : to input and output

terminals of an interface 72.

[0050] The construction of the signal output means

5a is fully identical to the counterpart in the first

embodiment, and the discussion thereof is skipped. The

information processing device 7 is also fully identical to

that in the first embodiment, and the discussion thereof is

also skipped.

[0051] When the button 14 is pressed downward in the

switching device la, the movable magnet 15a approaches the

fixed coil 16a. In response to the speed of the button 14,
i

a voltage is generated in the fixed ccjil 16a through the
i

right-handed screw rule. The voltage increases or decreases
j

in proportion to the speed of the downward motion of the

button 14, and a change in the voltagd is amplified by the

operational amplifier 21a, and is theri converted into a

digital signal by the A/D converter 22. The digital signal

is then fed to a CPU 71 through the interface 72 in the

information processing device 7i

[0052] An operational time detector circuit 51 in

the signal output means 5 obtains a digital signal relating

to the speed of the button i4 when pressed, from the change



in the voltage. The digital signal rllating to the^ time i- to the C*« 71
;

through the interface

100531 The GPU 71 in the information processing

aevice 7 perform a variety of process using the digital

signals relating to the above-referenced operational amount

and operational time • M the «U 71 i, applied in a game

machine, the same process as that described in connection

with the first embodiment is performed.

[0054] Since the information relating to the

operation of the button 14 includes the change in the

operation, the tl~ segment for the change, and the

operational amount in accordance With the second embodiment,

the information processing device ean perform complex

processes

•

[00551. <Third Embodiment) FIG. 6 is a block diagram

of a third embodiment of the switching device which is

connected to the information processing device. In the

third embodiment, components identical to those described in

connection with the first embodiment are designated with the

same reference numerals

.

[00561 A switching device lb shown in FIG. 6 is

designed to output electrical signals responsive to an

operational amount and operational time. The switching

oevlce lb is electrically donated to the information



pressing device 7 to feed the electrical signals

responsive to an operational amount and operational time to

the information processing device 7. ...

,0057) As in the first embodiment, the switching

aevice ib includes a switch 3a which outputs an electrical

signal responsive to an operational amount of the switch 3a

whe„ the switch 3a is operated, and a signal output means 5a

Mhich produces a signal relating to operational time of the

.witch 3a based on the electrical signal responsive to the

operational amount of the switch 3a.

10058) The switch lib includes a cover 13. a button

14 a movable electrode 15b. and * fixed electrode 16b.

„,! third embodiment is identical to the first embodiment in

that the cover 13 is an external frame forming a device body

movably supported on the cover 13 as shown. The third

embodiment is different from the first embodiment in that

the movable electrode 15b is fi*ed to the bottom end of the

bDtton 14. but is identical to the first embodiment in that

the button 14 is always upwardly urged. The fixed electrode

Mb is arranged in a position facing -jhe movable electrode

.••„„. The movable electrode 15b is outj of reach of the fixed

tetrode lib even when the movable electrode 15b is pressed

< ,« stroke The movable eltectrode 15b and the

bV the maximum stroKe. i»=
. . :

fixed electrode 16b are charged by an unshown direct current



power supply so that the movable electrode 15b is positively

charged while the fixed electrode 1 6b is negatively charged.

The movable electrode 15b is connected to the non-inverting

input terminal of an operational amplifier 21b of the signal

output means 12b while the fixed electrode 16b is connected

to the inverting input terminal of the signal output means

12b. The output terminal of the operational amplifier 21b

The operationalis connected to the A/D converter 22.

amplifier 21b is configured with the non-inverting input

terminal thereof connected to the movable electrode 15b and

with the inverting input terminal thereof connected to the
i

fixed electrode 16b, and amplifies a Capacitance change

responsive to a change in the spacing j between the movable

j

electrode 15b and the fixed electrode j 16b and a rate of

capacitance change in the form of Voltage. The output

terminal of the operational amplifier 1 21b is connected to

the A/D converter 22. The A/D converter 22 converts the

voltage signal of the capacitance and ; the rate of change of

capacitance per unit time from the operational amplifier 21b

into a digital signal. The A/D converter 22 outputs the

digital signal as a parallel signal. The parallel output

terminals of the A/D converter 22 are connected to parallel

input and output terminals of the interface 72.

[00591 A signal output means 5b is identical in

construction to the counterpart in the first embodiment.
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The input teminai of the siunaX output .neans 5b is

ejected to the output terninaX * «T
output

a^Xifier 31b - - output te.oinaXs of the sio.aX output

..eans 5b are connected to paraXXeX input and output

LnaXs - the—oe „ - - infection processin,

device 7. Since the infection proce?,in9 device

fuXXy identicai to that in the first embodiment, the

discussion theraof is skipped.

,006.) When the button 14 is pressed downward in the

switchino device Xh. the spacing between the movabie

eXectrode XSb and the fixed eXectrode »b is narrowed

thereby changing the capacitance therebetween. Since th

capacitance increases or decreases in inverse* propo -aX

t. the spacing between the .ovabXe eXectrode 15b and the

flXed eXectrode Mb. The change in the capacitance ^s

converted into, a voXtage change >y the operationaX a^Xifle.

21b The voXta9e is then converted into a di9itai signaX by

the A/D converter 22. The digital signaX is then

transferred to the CPU 7X through the interface 72.

ln the capacitance in response to the operation of the

speed, and outputs the operationaX change in a digitaX

sl9nal

; -'.'*« ^ Me fea to the cpu 71
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though the interface 72 in the information processing

device 7. The CPU 7! performs a variety of processes. For

example, if the CPU 71 is employe* in a game machine, the

CPU „ performs the same process as that performed in the

first embodiment.

[0063] Since the information relating to the

operation of the button 14 includes the change in the

operation, the time segment for the change, and the

operational amount in accordance with the third embodiment,

the information processing device can perform complex

processes

.

t0064] <Fourth EmbodJJnent> FIG. 7 is a blocK diagram

of a fourth embodiment of the switching device which is

connected to the information processing device. In the

fourth embodiment, components identical to those described

in connection with the. first embodiment axe designated with

the same reference numerals. !

100651 A switching device lc shown in FIG. 7 is

designed to output electrical signals |respo»slve to an

operational amount and operational tif. The switching

device lc is electrically connected t6 the information

jessing device 7 to feed the electrical signals

responsive to an operational amount and operational time to

the information processing device 7.

[0066] The switching device lc includes a switch 3a
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*

which outputs an electrical signal responsive to an

operational amount of the switch 3a wllen the switch 3a is

operated, and a signal output means 5d which produces a

signal relating to operational time of the switch 3a based
• • i

on the electrical signal responsive t6 the operational

amount of the switch 3a.

[0067] The switch 3c is constructed as follows.

Specifically* the switching device lc ; includes a cover 13, a

button 14, a movable contact 15c, and a fixed contact 16c.

The fourth embodiment is identical to the first embodiment

in that the cover 13 is an external frame forming a device

body of the switch lc, and that the btitton 14 is vertically

movably supported on the cover 13 as shown. The fourth

embodiment is different from the first embodiment in that

the button 14 has a movable contact 15c fixed to the bottom

end thereof and formed of a trape^oiddlly shaped,

electrically conductive rubber G. The electrically

conductive rubber G has a bottom face inclined from a small

thickness portion at the left hand side to a large thickness

portion at the right hand side as shown. As in the first

embodiment, the button 14 is always upwardly urged by an

unshown coil spring, etc. A fixed contact assembly 16c is

arranged in a position facing the movable contact 15c. The

fixed contact assembly 16c includes a plurality of

electrodes 16cl, I6c2, 16c3; 1664, and 16c5 with constant
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spacings 19g1 between 16cl and I6c2, l9c2 between 16c2 and

16c3, 19c3 between 16c3 and 16c4, and 19c4 between 16c4 and

16c5. The electrode 16cl is grounded, while the remaining

four electrodes 16c2, 16c3, 16c4, and 16c5 are connected to

an interface 72 in the information processing device 7. In

this way, a four-bit digital signal is output from the these

electrodes. The interface 72 receives a clock CLOCK.

[0068] FIG. 8 is a circuit diagram showing the

construction of an operational time detector circuit 51c of

the signal output means 5c. In case of the four bit digital

signal, the operational time detector circuit 51c includes

three exclusive OR (EXOR) gates 56, 57, and 58, three

flipflops 59, 60, and 61, three AND gates 62, 63, and 64, an

OR gate 68, and a timer 55.

[0069] The electrode 16c2 is connected to one input

terminal of the EXOR gate 56, and the electrode 16c3 is

connected to the other input terminal of the EXOR gate 56.

The electrode 16c3 is connected to the reset terminal of the

flipflop 59. The electrode 16c3 is connected to one input

terminal of the EXOR gate 57, arid the electrode 16c4 is

connected to the other input terminal of the EXOR 57. The

electrode 16c4 is connected to the reset terminal of the

flipflop 60. The electrode 16c4 is connected to one input

of the EXOR gate 58 and the electrode 16c5 is connected to

the other input terminal of the EXOR ^ate 58. The electrode
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16c5 is connected to the reset terminal of the flipflop 61.

Each of the flipflops 61, 62. and 63 receives the clock at

the clock input terminal thereof, although these terminals

and the clock are not shown. Upon completing counting, the

timer 55 is designed to clear the flipflops 61. 62. and 63

so that the flipflops 61, 62, and 63 outputs "1" at the

output terminals Q thereof. The output terminals Q of the

flipflops 59. 60, and 61 are respectively connected to the

other input terminals of the AND gates 62, 63, and 64. The

output terminals of the EXOR gates 56 J 57, and 58 are

respectively connected the remaining input terminals of the

AND gates 62, 63, and 64. The output .terminals of the AND

gates 62. 63. and 64 are respectively jconnected to the input

terminals of the OR gate 65. The output terminal of the OR.

gate 65 is connected to the disable ccjntrol input terminal

of the timer 55. The timer 55 remains, unchanged from that

used in the first embodiment, and the .discussion thereof is

skipped here. The information processing device 7 is also

identical to that used in the first embodiment, and the

discussion thereof is also skipped here.

[0070] The operation of this fourth embodiment is now

.
discussed, referring to PIG. 6 and Fid. 7. FIG. 7 is a

timing diagram showing the operation of the fourth

embodiment. The abscissa represents time, while the

ordinate represents signals at yarious points of the circuit-
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[0071] When the button 14 is pressed down against

the urging of the unshown coil spring
j

in the switching
i

device 1 thus constructed, the electrically conductive

rubber G of the movable contact 15c ii put into contact with

the electrode 16cl of the fixed contact assembly 16c. When

the button 14 is further pressed down; the electrically

conductive rubber G is deformed into contact with the

electrodes 16cl and 16c2 of the fixed contact assembly 16c.

When the button 14 is even further pressed down, the

electrically conductive rubber G of the movable contact 15c

is deformed into contact with the electrodes 16cl. 16c2, and

16c3 of the fixed contact assembly 16c. As the contact area

of the electrically conductive rubber G of the movable

contact 15c is widened, the electrodes 16cl, 16c2. 16c3,

16c4, and 16c5 are gradually grounded. The interconnection

relationship between the electrically conductive rubber G

and the electrodes 16cl, 16c2, 16c3, I6c4, and 16c5 is

varied depending on the pressing force and speed acting on

the button 14. The interconnection relationship of the

electrodes 16cl, 16c2. 16c3, 16c4. and 16c5 of the fixed

contact assembly 16c is fed to the interface 72 of the

•information processing device 7. and is then transferred to

the CPU 71.

[0072] The flipflbps 59* 60> and 61 are set to "1"

at the output terminals Q thereof at the default conditions
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thereof. For example, when the electrodes 16cl and 16c2 are

put into contact with each other, the electrode 16c2 of the

switch 3 becomes "0" in level (See FIG. 9(a)). This signal

is output as the output of the switching device 1
.

In the

signal output means 5. the on condition of the EXOR 56 is

not established, the EXOR 56 is not activated, and the timer

55 remains inoperative. The timer 55 outputs no digital

signal relating to the operational time.

[0073] When the electrodes I6cl. 16c2, and 16c3 are

in contact with each other for a predetermined period of

time, the electrodes 16c2 and 16c3 becomes "0" in level (see

FIG. 9(b)). This signal is fed to the information

processing device 7 as the output signal of the switch 3 of

the switching device 1.

[0074] In the signal output means 5. the oh

condition of the EXOR 56 is established for a duration of

time from tl to t2, and for a duration of time from time t3

to time t4, and the EXOR 56 outputs "1" for the duration of

time from time tl to time t2. and for the duration of time

from time t3 to time t4. Since the fljLpflop 59 becomes "0"

at time t2, the AND gate 62 does not ojutput "1" for the

.•duration of time from time: t3 to time !t4. but outputs "1"

for the duration of time from time tl jto time t2 only. The

level *i m is fed to the. disable control input terminal of

the. timer 55 through the OR gat<3 65. in this way. the



* «. time tl to time t2 is counted.— - tlme f

HI wHen the eiectrodes 16cl. 16c,

[0075] Furthermore, wne«

nnprted to each other for a

16C3. ana 16c4 are connec - t ^ ^
determined period of -

^
»n» in level (see FIG; 91CJJ.

16c4 become 0 in le
,

outpot

f

e

a to the information processing device

signal from the switch 3 - the switching
device ,

[0O76, Xn the signal output mfns 5. the o„

/the EXOR gate 56 is established for a duration

condition of the BXOR g ^ ^ ^
of time from time til to time tl* and^o

« „ t« to time tl* and tha on condition of the EXOR

f

T 7 s tilled for a duration^ «-~ «- «»

tl5 As shown in ««. MO.' the ^OR gate 56 outputs 1

tor tuo . shown in
4-4 mA t-15 to time t lb ,

ana ao

oration of t*. from time t ^
Mr 9(c) the EXOR gate 57 outputs 1

for

m time tl* to time t!3 and for the duration of time

time from time
£11pflop 60 is ariven

from time t!4 to «i- t!5. Since the flipf P

t0 -o" at the output terminal Q thereof at time

* '

t at the output terminal thereof

gate 63 does not output 1 at th

vha duration of time from: time t!4 to time t!5

.

.from the duration u

ts n - for the duration of time from time t!3

outputs 1

^ *n«*ibti 59 is driven to 0 at

t 13. Since the flipflop 5» «
"Vat time t!5. the AND gate 62 does not

terminal Q thereof at time ti.s
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output "l n at the output terminal thereof for the duration

of time from time tl5 to time tl6, but outputs T for the

duration of time from time til to time tl2. When these

"I's" are fed to the OR gate 65, the OR gate outputs "1" at

the output terminal thereof for the duration of time from

time til to tl3. This signal is fed to the disable control

input terminal of the timer 55. The timer 55 counts time

for the duration of time from time til to time tl2.

[0077] When the electrodes 16cl, 16c2, 16c3, 16c4,

and 16c5 are all connected to each other for a predetermined

duration of time, the electrodes 16c2, 16c3, 16c4, and 16c5

becomes "0 W in level (see FIG. 9(d)). This signal is fed to

the information processing device 7 as the output signal of

the switch 3. In the signal output means 5, the on

condition of the EXOR gate 56 is established for a duration

of time from time t21 to time t22 and for a duration of time

from time t27 to time t28, and the on condition of the EXOR

gate 57 is established for a dtttation of time from time t22

to time t23 f and for a duration of time from time t26 to

time t27, and the on condition of the EXOR gate 58 is

established for a duration of time from time t23 to time t24,

and for a duration of time from time t25 to time t26.

Referring to PIG. 9(d), the EXOR gate 56 outputs T at the

output terminal thereof for the duration of time from time

t21 to time t22 and for the deration of time from time t27



. vtc 9(c). the EXOR gate 57

to time «* •
to n* ^ auration

oatputs -X- - the output terming
auration of

t22 to time t23» ana

°f t±Be

T^ae I time-— * ™-
time from «•

oatput terminal thereof for

BXOR gate 58 outputs ^ ^ ^ fm ^
^ t-ime from time x.**

the auction of U~
o Umt2,— « tlme

"I tHo". the output terminal 0—P " " 1 ,ate . ,oeS not output at

thereof at «««^ 4aratlo„ of time from «- *» *.

th6 output thereo* «
aurat±on of time from time

Tsl , fliP«op «> is «~ to -0" at

" 3 "
Tt lo, at t^o *». the 4 9ate « does output

the output thereof
auration of time

at the output terminal «— ^ n- for «-
^t^tas to t^eta. hut output^

f„ to t24. Since the fHP*J- *

C time from time t23 tot! ^
,o -o- at the output terminal d there

driven to 0 at
^ ^ output terminal

the AND gate 62 doe, not output ^
time from time t*'

thereof for the duration of time ^ ^
* "1" for the duration of time

tot outputs
t6a to the OR gate 65. the—^ at «* eutput terminal thereof, a

,0R gate 65 provides. - ^ ^^ £ron

signal that remains ^ a±sable
(-24 *his signal is «

time t21 to time t24.
. duration from

control input terminal of the ti*er
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time t21 to time t24 is thus counted. The digital signal

relating to the operational time is fdd to the CPU 71 of the

information processing device 7. '

j

'

i

[0078] The CPU 71 performs a Variety of processes,

based on the change in the grounded (interconnected) state

of the electrodes of 16cl, 16c2> 16c3/ 16c4, and 16c5 of the

fixed contact assembly 16c and the signal relating to the

operational time from the signal output means 5.

[0079] The fourth embodiment providies the same

advantages as those of the first embodiment. Furthermore,

since the fourth embodiment obtains the digital signal

directly from the operational information of the button 14,

the resistance measuring unit, the operational amplifier,

and the A/D converter are dispensed with.

[0080] <Fifth Embodiment FIG. 10 is a block diagram

of a fifth embodiment of the switching device which is

connected to the information processing device. In the

fifth embodiment, components identical to those described in

connection with the first embodiment are designated with the

same reference numerals.

[0081] A switching device Id shown in FIG. 10 is a

modification of the switching device lc shown in FIG. 5, and

is designed to output electrical signals responsive to an

operational amount and operational time in the same way as

in the first and fourth embodiments. £he switching device



ld is electrically connects to .he Ration processing

to feed the electrical signals responsive to an

device 7 to feed th
information

national amount and operational time to
operational

The svlitc„i„3 device Id includes a

processing device 7 .
The swx.

^ electrical signal responsive to

switch 3d which outputs an electric

«. of the switch 3d when the switch 3d is

- "ix.— --—
amount of the switch 3d.

1 tton 14 is vertically -ovably °» ^ "

. a ,M spherically shape*. electrically conductive

lnq eto A fixed contact asse»bly l«d is arranged

spring, etc.
^ _ contact

position facing the —able ^- «-

' M 166 includes a central electrode 16dl. and a

assembly 16c inoLuutw

l rality C concentric ring electrodes 16c2. 16c3.

plurality or
hfttween 16cl and 16c2.

16c5 with radial spacings 16dl between
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16d2 between 16c2 and 16c3, l6d3 between 16c3 and 16c4, and

16d4 between 16c4 and 16c5. The electrode 16cl is grounded.

The electrodes 16c2, 16c3, 16c4, and 16c5 are directly

connected to the interface 32 of the, switch 3. Tjie

interface 32 receives a clock CLOCK.

[0083] The signal output mean si 5d is identical to

that used in the fourth embodiment, aid the discussion

thereof is skipped here. The information processing device
i

7 is fully identical to that used in the first embodiment,

and the discussion thereof is also skipped here.

[0084] When the button 14 is pressed down against

the urging of an unshown coil spring in the switching device

Id thus constructed, the electrically conductive rubber G of

the movable contact 15d is put into cdntact with the

electrode 16dl of the fixed contact assembly 16d. When the

button 14 is further pressed down* thd electrically

conductive rubber G of the movable corltact 15d is deformed

into contact with the electrodes I6dl and 16d2. When the

button 14 is even further pressed dOwri, the electrically

conductive rubber G of the movable contact 15d is deformed

into contact with the electrodes I6dl, 16d2, and 16d3 of the

fixed contact assembly 16d, AS the contact area of the

electrically conductive rubber G of the movable contact 15d

is widened* the electrodes 16dl> 16d2, 16d3, 16d4, and 16d5

are. gradually grounded. The interconnection relationship



, tricall, conducts ^bber 0 and. the

6etween the electrica y^ _ ^^ ^^
tetrodes 16d1

'
"a2

'

ana s]Ld acting on the

~« »ie pressing iv-"-^
spending on the P

^ tel4tionship
of the

button 14. The interconnection
^ ^ ^^

1**1 I6d2. 16d3. 1634, ana

erodes ««. ^ ^ ^ interfaoe 72 * the

contact assembly l«d
±

transferred to

lnfoption
processing device 7. and

the CPU 7171 • measures a change
i «,itnut means 5d measure

100851

"Ir fte s„itch. and ont.ts the

ln the operations! «- processing

measured signal to the CPU

aSVi0e 7
'

,
T„e CPU 71 performs a variety of processes.

10086) The CPU ^ (intetConnected)
state

ba9ed on the—J^ ^ ^ and 16dS of the

- ^ el60tr°aeS i 16a and the signal relating to the

°°nta0t "Sem

^^signal outp-t means S.

operational.^ from the sig
_ ^^

10,87, The «*h embodiment P ^
those of the first embodiment,

vantages as
gthe dlflltal signal

sl»ce the fourth embod^ ^ ^^ ^

the resistance measuring

OT-ter are dispensed with,

and the A/D converter a diagram

Bd , /C;iXth Embodiment FIG. H *

100881 <S1X
, f tlie present invention. The

showlng - S^ embodiment of tha P



sixth embodiment is arranged by refhbving the signal output

means 5 in the first embodiment arid then transferring the

signal output means 5 to an information processing device 9.

The information processing device 9 iricludes a CPU 91 and an

interface 92.

[0089] The CPU 91 receives a digital signal output

from the switch 3, stores a change in the resistance value

of a resistance sum Ro in the form of voltage, and detects,

from these pieces of information, a change AR in the

resistance value, a time segment At dtlring which the change

AR takes place, and an integral of the resistance change.

The CPU 91 detects these signals as follows. The CPU 91

samples the resistance sum Ro at regular intervals, compares

the resistance value at this sampling :time with the

resistance value at the immediately prjior sampling time, and
!

determines that the resistance value sit the immediately
j

prior sampling time is a minimum valuej, when the resistance

value at this sampling time is larger.] From this

determination, the CPU 91 determines the time At from the

start of the change in the resistance lvalue and the change

AR in the resistance. The CPU 91 determines the integral of

the changes in the resistance sum ftd by summing all

resistance values at sampling times i fche change AR in the

resistance sum Ro, the time segment At, and the Integral of

the. changes, thus determined by the CPtJ 91, are fed to the
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information processing device 7. The information processing

device 7 may functions as the information processing device

9 as well

«

[0090 J The embodiment of the Switching device

described above may be applied in the [following fields.
i

[0091] Each switching device niay be used in a joint

pad. In this case, the force applied on a button of the pad

is compared with several references* dnd the input state of

the button is determined to adjust thd strength of an attack

by a character in a martial art game, or the speed and

strength of throwing motion or kicking motion of a character

in a sports game.

[0092] The switching device may be applied in a user

recognizing keyboard. The mannelr in which a user touches

the key is learned by a personal dolftpiiter and is then set as

a reference value. The personal computer compares the

finger touch of the user with the reference value each time

the user touches the keyboard. When a difference is large,

the personal computer determines that someone else touches

the keyboard, and may lock or reset itself. Data relating

to the finger touch may be a speed at which the key is

pressed.

[0093] Each of the above switching devices can be

applied in a keyboard. When the switching device is applied

in a keyboard, a reference is established based on the force
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applied on the button, and is stored in a personal computer.

The finger touch is compared with the reference value. When

the finger touch is strong , an uppercase letter may be

selected, and when the finger touch is weak> a lowercase

letter may be selected. Alternatively, when the finger

touch is strong, a cursor is upward or downward moved on a

page by page basis. When the finger touch is weak, the

cursor is upward or downward moved on a line by line basis.

[0094] The switching device may be used as a switch

for setting time on a watch. When time is set on a watch, a

force applied on the button is compared with a reference

value. When the force is strong time setting is performed

on a hour by hour basis. When the force is weak, time

setting is performed on a minute by minute basis. The

switching device may be applied as a switch for setting an

operational time of a timer. When the time of the timer is

set, a force applied on a button is compared with a

reference value. When the force is stronger than the

reference value, the operational time is set on a hour by

hour basis. When the force is Weaker than the reference

value, the operational time is set on fifteen minutes by

fifteen minutes basis. When the switching device is applied

in the timer, the pressing speed of trie button may be
i

compared with a reference value, Th6 Switching device may

be applied as a switch in ah alarm clock. The manner in



which the switch is pressed to stbtf the alarm clock is

learned by a computer, and a reference is set by the

computer. When a user presses the switch, the computer

compares the manner in which the switch has been pressed

with the reference, and allows the alarm clock to function

again if the difference between is large.

[0095] The switching device may be used as a channel

switch of a television receiver. A force applied on the

channel switch in the television receiver is learned by a

channel CPU, and a resulting reference^ is stored. By

comparing, with the reference, a forcej that is applied when

a channel selection is performed, the jmanner of channel

selection is varied. j

[0096] The switching device may be applied as a hot-

water discharge control device in a vdcuum bottle. The

switch is connected to a CPU , and hot jwater is discharged

under the control of the CPU. A hot-water discharge

quantity may be controlled to a desired amount according to

the downward stroke and downward pressing speed of the

switch.

[0097] The switching device may be applied in a

device that turns on or off a tap. The opening or closing

of the tap is controlled by a CPU; The switching device is

connected to the CPU, and a tap water discharge rate is

controlled in response to the downward stroke and downward
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signal. These pieces of information are fed to the

information processing device, theteby permitting the

information processing device to -perform complex control.

[0103] When the trapezoidally shaped, electrically
i

conductive, movable rubber contact is 'put into contact with
i

the fixed contact assembly composed o£ the plurality of

regularly spaced electrodes in a position facing the movable

contact in the switch, the electrically conductive rubber is

deformed and comes into, contact with ^ach electrode. In

this way, the contact area of the electrically conductive

rubber with each electrode chaiiges. The contact

relationship of the movable rubber coiitact with the

plurality of electrodes is directly picked up as a digital

signal. The signal output means obtains information

relating to the operational time of the switch. These

pieces of information are fed to the information processing

device, thereby permitting the information processing device

to perform complex control. Sihce the digital signal is

directly obtained, the A/D converter is dispensed with.

[0104] When the semi-spherically shaped,

electrically conductive, movable rubber contact is in

.contact with the fixed contact assembly composed of the

central electrode placed in the center of the assembly in a

position facingf the movable contact, and the plurality of

regularly spaced rings of eleidtirodes centered on the central



electrode, in the switch, the Slectridally conductive rubber

is deformed, and comes into contact with the electrodes,

from the central electrode to radially external electrodes.

These pieces of information are fed to the information

processing device, thereby permitting the information

processing device to perform complex Control. Since the

digital signal is directly obtained, the A/D converter is

dispensed with.

[0105 J When the switching device of the present

invention is applied in the game machine, the movement of a

character is controlled in response to the information such

as the magnitude of the pressing force and the operational

time of the button. The travel distance, the travel speed,

and impact quantity of the character are controlled in a

variety of ways.

[Brief . Description of the DiraWlngs]

[FIG. 1]

FIG. 1 is a block diagram showing a first embodiment of the

switching device of the present invention.

[FIG. 2]

FIG. 2 is a circuit diagtahl showing a signal output

means of the first embodiment

.

[FIG. 3]

FIG. 3 shows characteristics of operational signals

generated in the first embodiment of the present invention.
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[FIG. 4]

FIG. 4 shows the operation of the first embodiment.

IFIG. 5]

FIG . 5 is a block diagram Showing a second

embodiment of the present invention.

[FIG. 6]

FIG. 6 is a block diagram showing a third embodiment

of the present invention.

[FIG. 7]

FIG. 7 is a block diagram showing a fourth

embodiment of the present invention.

[FIG. 8]
|

i

FIG. 8 is a circuit diagram showing the construction

of a signal output means used in the fourth embodiment.

[FIG. 9] \

FIG. 9. is a timing diagram shoeing the operation of

the signal output means in the foiirth embodiment.

[FIG. 10] !

FIG. 10 is a block diagtam shoWing a fifth

embodiment of the present invention*

[FIG. 11] '

FIG. 11 is a biock: diagram showing a sixth

embodiment of the present invention*

[Reference Numerals]

1 Switching device
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j

i

i

3, 3a f 3b, 3c, and 3d Switches

5, 5a, 5b, 5c, and 5d Signal {output means
i

7 Information processing device

9 Information processing device

71 CPU

72 Interface

91 CPU

92 Interface

13 Cover

14 Button

15, 15c, and 15d Movable contacts

15a Movable magnet

15b Movable electrode

16, 16c, and 16d Fixed contacts

16a Fixed coil.

16b . Fixed electrode

16cl, 16c2, 16c3, 16c4, and 16c5 Electrodes

16dl, 16d2, 16d3, 16d4, and 16d5 Electrodes

19 Spacing

19cl, 19c2, 19c3, and 19c4 Spacings

19dl, 19d2, 19d3, and 19d4 Spacings



DRAWINGS

[FIG. 1]

1 SWITCHING DEVICE

7 INFORMATION PROCESSING DEVICE

5 SIGNAL OUTPUT MEANS

72 INTERFACE

[FIG. 2]

552 GATE

553 COUNTER

IFIG. 7J

72 INTERFACE

[FIG. 3]

[FIG. 5]

•72 INTERFACE

[FIG. 4]
i

© OUTPUT VOLTAGE OF RESISTANCE MEASURING UNIT

©OUTPUT Q OF FLIPFLOP 54
j

. . i

!

I

[FIG; 6]



72 INTERFACE

[FIG. 8]

55 TIMER

[FIG. 10]

72 INTERFACE

[FIG. 9]

© OUTPUT OF EXOR GATE 56

© OUTPUT OF EXOR GATE 57

® OUTPUT OF EXOR GATE 58

© Q OUTPUT OF FLIPFLOP 59

© Q OUTPUT OF FLIPFLOP 60

© Q OUTPUT OF FLIPFLOF 61

© OUTPUT OF AND GATE 62

© OUTPUT OF AND GATE 63

© OUTPUT OF AND GATE 64

<8> OUTPUT OF OR GATE 65

[FIG. 11]

1 SWITCHING DEVICE
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92

INFORMATION PROCESSING DEVICE

INTERFACE

TABLE

[TABLE 1]

® Switch operation

® Contact area

(D Resistance sum Ro

® Switch not operated

© Switch operated (with button 14 pressed)
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